Both epithelial and sarcomatous malignant tumours of the pleura have been recognised since the nineteenth century. There was considerable debate in the early reports about whether both types of tumour should be considered primary pleural neoplasms. In 1924 Robertson' in an extensive review concluded that all primary pleural tumours were sarcomas, and that epithelial malignancies of the pleura were in reality metastases from carcinomas of the bronchus or other primary sites. In 1931 Klemperer and Rabin,2 by contrast, considered that only epithelial pleural tumours originated from mesothelial cells while sarcomatous pleural tumours arose from the connective tissue stroma of the pleura. The idea that mesothelial cells may differentiate along both epithelial and sarcomatous cell lines was suggested in 1941 when Stout and Murray3 found epithelial cells in tissue culture from a purely sarcomatous malignant mesothelioma; this finding was confirmed by later workers.45 More recently electron microscope studies have supported this idea."'-It is now therefore generally accepted that both varieties of tumour stem from the mesothelial cell or its precursor, and malignant mesothelioma is regarded as a single pathological entity but with a wide range of appearances encompassing epithelial, sarcomatous, and mixed patterns. " This cellular variability of mesotheliomas has been explained by the concept of the embryological identity of mesothelium with mesoderm, which can differentiate into several histological patterns, and the term mesodermoma has been suggested. 12 In this paper we report differences in clinical behaviour associated with epithelial, sarcomatous, and mixed cell histological patterns, which have not been investigated in detail previously.
Methods
Histological material from 115 cases of malignant mesothelioma of the pleura was reviewed by one pathologist (BEH Certain clinical trends were similar in all three groups. The mean age at presentation was 58 years for epithelial and mixed tumours, and 59 years for sarcomatous tumours. Exposure to asbestos was documented in 48 (80%) of the 60 epithelial, 23 (77%) of the 30 mixed, and 22 (88%) of the 25 sarcomatous cases. Digital clubbing was observed in four epithelial, one mixed, and three sarcomatous cases. There were no significant differences in the distributions of any of these features between the histological types.
Other features were different in the three groupsnotably the occurrence of pleural effusions. Large pleural effusions (causing dyspnoea and usually recurrent after aspiration) occurred in 71 cases and small effusions in 22 cases: in the remaining 22 cases there was no effusion. Over 70% of both epithelial and mixed tumours were associated with large effusions, whereas 84% of the sarcomatous tumours had small or no effusions (table 1); this difference was highly significant (p < 0-001; X2 test).
Clinically detected tumour deposits in the lymph nodes of the axilla or supraclavicular fossa were documented in 13 (22%) of the 60 patients with epithelial tumours, two (7%) of the 30 with mixed tumours, and two (8%) of the 25 sarcomatous tumours. There were too few cases of lymph node deposits, however, for this difference to attain significance.
Forty-one patients were given radiotherapy-22 with epithelial, 10 with mixed and nine with sarcomatous tumours. Although mesotheliomas are not commonly radiosensitive there was a partial response in eight cases (relief of pain in four, regression of skin deposits in four). Seven of these tumours were epithelial and one was mixed. No patient with a sarcomatous tumour responded to radiotherapy; this difference between epithelial and sarcomatous cases was significant (p < 0-05; Fisher's exact test).
Survival curves for patients with epithelial, mixed, and sarcomatous tumours are shown in figure 3. During the first 18 months after the onset of symptoms the survival of patients with epithelial and mixed tumours was similar, and significantly better than that of patients with sarcomatous tumours (p < 0-01). Thereafter the survival of those with mixed tumours fell considerably, and epithelial tumours were associated with significantly better survival than either mixed or sarcomatous tumours up to five years (p < 0 05; probabilities compared on the basis of the standard errors of the curves at six-monthly intervals).
Postmortem findings were available in 60 cases. Significance of differences between sarcomatous and epithelial ormixed cell types (, test): *= p <005; ** = p < 0-001; NS = not significant. Distant metastases were found significantly more frequently with sarcomatous mesotheliomas; this was not apparent in the smaller series of Roberts,'6 but was reported by Whitwell and Rawcliffe.'7 These workers and also Hourihane' remarked that mediastinal lymph nodes were more frequently affected in the case of epithelial tumours. Davis found that in mesotheliomas induced in rats direct invasion of the surrounding tissue occurred with sarcomatous but not with epithelial varieties. 9 In the present series sarcomatous mesotheliomas were not associated with frequent digital clubbing, arthralgia, or hypoglycaemia, features characteristic of benign fibrous mesothelioma of the pleura. Mixed 7 The histological diagnosis of mesothelioma is subject to a degree of interobserver variation, but this is lessened if adequate material is available for examination. The proportions of the different cell types in our series closely match those reported by other workers," 13 15-1821 indicating that our histological criteria are in line with theirs and that our sample is representative of mesotheliomas in general.
Epithelial mesotheliomas have certain histological characteristics that aid in their differentiation from adenocarcinomas, but sometimes the distinction cannot be made with certainty. Pleural deposits of adenocarcinomas from several primary sites, including bronchus, ovary, and large bowel, may very closely resemble epithelial mesotheliomas, particularly in small biopsy samples.2 Electron microscopy is being found useful in this differentiation.7'-l All uncertain tumours were excluded from the present study.
Similarly, pleural deposits of sarcomas may closely resemble sarcomatous mesotheliomas. We have seen two cases in which small biopsy samples suggested sarcomatous mesothelioma but in which the subsequent diagnosis, based on more tumour tissue, was pleural deposits of sarcomas from other sites-one a leiomyosarcoma of the pancreas and the other a haemangiopericytoma.
Despite the different clinical features associated with pleural tumours of epithelial and sarcomatous cell types as described above, there is good evidence for the derivation of both types of tumour from the mesothelial cell or its precursor. Evidence from tissue culture experiments3'5 has been supported by the results of electron microscope studies.6'0 Mesotheliomas induced in rats by intrapleural injection of asbestos often showed an epithelial or sarcomatous pattern only in early tumours but both patterns in more advanced tumours,'9 suggesting a degree of histological mutability.
Our study shows that the clinical behaviour of epithelial mesotheliomas is more like that of carcinomas than of sarcomas, with extension along mesothelial surfaces, metastases in regional lymph nodes, formation of effusions in serous sacs, and a partial response to radiotherapy. The clinical features of sarcomatous mesotheliomas, including more frequent distant metastases and invasion of surrounding tissues, little or no effusion in serous sacs, and shorter survival, are characteristic of sarcomas in general. 2) The only discrepancy in this comparison is that sarcomas usually occur in a younger age group than do carcinomas, whereas in our series the mean age was the same for both types of mesothelioma-perhaps providing further evidence for the derivation of epithelial and sarcomatous mesotheliomas from a common neoplastic mesothelial cell. 
